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SUMMARY 
This paper presents the spectral characteristics of an operational DME station and the 
rejection response possible from a cavity tuned filter that could be used at a UAT ground 
station to reject DME interference.  The paper proposes some simplified conditions that 
will allow simulation of UAT ground station performance in a severe adjacent channel 
DME environment considering the spectral characteristics of the DME beacon and the 
performance that should be possible with a practical cavity tuned filter. 
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1.0 Background 
Network level simulations are being used to assess UAT performance under various conditions.  
One condition to be investigated is that of a ground station receiver sited in a worst case situation: 
at the same airport as a DME/TACAN station operating on the adjacent channel of 979 MHz.  
The objectives of this paper are as follows: 

• to postulate a method for mitigating some of this adjacent channel interference to the 
UAT ground station through use of a tuned cavity filter.  

• To propose an  interference condition for simulation of ground station operation 
based on the characteristics of the tuned cavity filter, and the spectrum of the adjacent 
channel DME signal 

 
2.0 DME Spectrum 
Attachment 1 shows the spectrum of a DME measured off the air, using a 10 kHz resolution 
bandwidth.  This DME was operating at 1161 MHz, but for illustration the axis is annotated 
assuming the DME were operated at 979 MHz.  The annotation also shows the +/- 500 KHz that 
is considered the UAT “in-band” region around the UAT center frequency (978 MHz) where the 
UAT desired signal must pass with minimal attenuation.  The DME spectrum is down at least –40 
dBc in the UAT in-band region. 
 
3.0 Tuned Cavity Filter 
Attachment 2 provides information on a notch cavity filter designed to protect receivers against 
strong interference from pager systems transmitting at 929 MHz.  This filter features some degree 
of tunability by the user, both in terms of the notch frequency and notch width.  Figure 3 from the 
second page of Attachment 2 illustrates a notch tuning condition closely matching that desired in 
the UAT ground station application. The characteristics of the notch (translated up 50 Mhz) are a 
close match for the DME spectrum, but slightly narrow for a perfect match. (We assume the 
characteristics of this filter could be translated in frequency upward by exactly 50 MHz.) 
 
4.0 Assumptions 

a) DME/TACAN is at 979 MHz and operating at 10 kW ERP.  
b) Siting will allow for at least 1000’ separation between the DME/TACAN and the 

UAT ground station. 
Ø Assumptions a) and b) above result in a DME signal level of approximately –10 

dBm at the UAT ground station. 
c) The notch characteristic of a viable cavity filter could be matched well to the 

spectrum of a DME with a small filter insertion loss in the UAT passband (< 5 dB 
total) 

d) The filter would not significantly distort the desired UAT signal such that reception 
performance would be affected. 

e) The cavity filter in the UAT ground station will reduce the DME out of band signal 
to a level where the in band portion provides the dominant effect on the receiver. 

 
5.0 Proposal 
Given the filter and DME characteristics provided and the assumptions stated—that for 
simulation purposes—the use of a practical cavity notch filter creates the following effective 
conditions: 

a) That the effective interference environment can be modeled as an “on channel” DME 
interferor at a level of –50 dBm (-10 dBm –40dBc) at the prescribed pulse pair rate.   

b) That a 5 dB additional reduction in sensitivity be included to cover the combined 
loss effects of the filter. 








